When the surgeon is called upon for his opinion respecting the nature of injuries occurring in the vicinity of the larger joints in early life, he will find a knowledge of the anatomy of the epiphysis of the greatest importance. And yet it is a description of knowledge seldom imparted to the student; the anatomical teacher usually passing over lightly or altogether the peculiarities which characterise the oseous system in the young subject.
I have elsewhere pointed out the error committed by Yidal and other writers, in supposing that the tuberosities of the humerus belonged to the shaft of the bones, and shall now endeavour to show that a similar error has been committed with respect to the lower epiphysis of the humerus, and that those authors who have written upon the subject of injuries of the elbow-joint have confounded with each other fractures above the condyles and disjunction of the epiphysis, from ignorance of the anatomical fact, that the lower epiphysis of the humerus does not include the condyles, which belong entirely to the shaft of the bone. The epiphysis includes nothing but the trochlea and the capituluin. The fundamental mistake of placing fracture through the line of the epiphysis among supra-condyloid fractures (as has been done by Malgaigne, Yidal (de Cassis), Dupuytren, and others, has involved the equally glaring error of distinguishing these two injuries from luxation of both bones backwards by the same diagnostic sign, viz., the loss of the normal relation of the olecranon process to the condyles of the humerus.
In the Gazette Medicate for 1834, Eognetta has published a series of elaborate memoirs upon the traumatic divulsion of the epiphysis ; but, when speaking of that of the lower extremity of the humerus, he says that the condyles are detached and drawn backwards along with the bones of the forearm.
Professor Smith having read extracts from the works of the different authors alluded to, proceeded to say:?" The preceding extracts are sufficient to show that disjunction of the lower epiphysis of the humerus is an accident which has hitherto been confounded with fracture directly above the condyles, an error [SEPT. from which it may, I think, be inferred that the exact line of junction of the epiphysis with the shaft is not generally known to surgeons. At all events, it is manifest that this line has been supposed to traverse the bone above the condyles; whereas the anatomical fact is, that those processes belong exclusively to the shaft of the bone, and form no portion whatever of the epiphysis, which comprises only the capitulum and the trochlea, the capitulum, or radial portion, being developed long before the trochlea, or ulnar portion; a fact, the knowledge of which is of practical importance in the diagnosis of fracture through the line of junction of the epiphysis with the shaft, or in other words, infra-condyloid fracture.
The signs which characterize this lesion are such as to permit of its being readily confounded with fracture above the condyles, or with luxation of the forearm backwards. For instance, the forearm is flexed, the hand is in a middle position between pronation and supination. The olecranon loses its noi'mal relation to the condyles, the breadth of the joint is increased from before backwards, the lower end of the humerus projects in front, and two osseous tumours can be felt posteriorly.
As the loss of the normal relation between the olecranon and the condyles renders the separation of the epiphysis peculiarly liable to be confounded with dislocation of the radius and ulna backwards, I shall briefly mention the signs, by availing ourselves of which we materially lessen the chances of confounding it either with luxation or with fracture immediately above the condyles.
In the case of disjunction of the epiphysis, the transverse diameter of the tumour which can be felt projecting in front is equal to that of the opposite humerus, measured anteriorly from condyle to condyle. In this respect, the injury differs from fracture above the condyles. Again, the outline of this osseous tumour is rounded, presents to the feel none of the irregularities of an ordinary fracture, and upon its inferior surface neither trochlea nor capitulum can be distinguished. But Enough has been said to show that implicit reliance is not to be placed upon the loss of the normal relation between the olecranon and the condyles as a means of distinguishing between luxation of the forearm backwards and fracture of the lower extremity of the humerus, and I think I have proved that there is an accident of the elbow, in which the bones of the forearm lose their natural relations to the condyles, and yet that accident is not necessarily a dislocation, but may be a fracture through the line of the lower epiphysis of the humerus.
I shall dismiss the consideration of this injury by stating as concisely as possible the points of resemblance and dissimilarity between it and the two injuries with which it is liable to be confounded, viz., fracture immediately above the condyles, and luxation of both bones of the forearm backwards.
The symptoms which belong to it, in common with fracture above the condyles, are the following:?Shortening, crepitus, the removal of the deformity by extension, and its tendency to recur when the extending force is relaxed; the presence of an osseous tumour in front of the joint; the increase in the antero-posterior diameter of the elbow. It differs from the supra-condyloid fracture in the greater transverse breadth and regular convex outline of the anterior tumour; in the existence of two tumours posteriorly; in the loss of the normal relation of the olecranon to the condyles. It resembles dislocation of both bones of the forearm backwards in the following particularsThe transverse diameter of the anterior tumour is the same in each case; so also is the antero-posterior breadth of the elbow; in both the olecranon ascends above the condyles, the limb is shortened, and two osseous prominences can be distinguished posteriorly. It differs, however, from luxation in the existence of crepitus, in the tendency of the deformity to recur, and in the circumstances of the anterior tumour being destitute of trochlea and capitulum, and the two posterior tumours being nearly on the same level.
The disjunction of the lower epiphysis of the tibia is undoubtedly among the rarest in this class of injuries. I am not aware of any well-authenticated example of it having been placed upon record, with the exception of one that I published myself in 1860. A cast of the limb in this case lies on the table, and beside it another of a luxation of the tibia forwards on the ankle. The resemblance which they bear to each other is, indeed, very striking.
The patient, was a boy, aged 16 years. While leaping, lie fell with his light foot doubled under him and forcibly extended on the leg. I did not see him until six months after the occurrence of the accident. At first sight, the case might readily have been mistaken for one of luxation of the inferior extremity of the tibia forwards. The normal curve of the tendo Acliillis was greatly increased, and the lower end of the tibia seemed to project considerably in front of the normal position of the ankle-joint. The foot was a little extended on the leg when at rest, but the boy had the power of flexing it; and, when standing, he was able to place the sole flat on the ground. The fibula was uninjured. A very short examination was sufficient to show that the injury was not a luxation of the tibia forwards at the ankle. The integrity of the fibula, the comparative freedom with which the motions of flexion and extension could be performed, the perfect application of the sole of the foot to the ground in walking, were all circumstances opposed to the idea of a true luxation existing. The internal malleolus was placed further back than natural, being on plane posterior to the margin of the projecting portion of the tibia; and the distance between it and the tubercle of the tibia fell short of that between the articular margin and the tubercle of the opposite side by more than a quarter of an inch. From all these conditions, taken in connexion with the age of the patient and the mode in which the injury occurred, no rational doubt could be entertained of the case being one of separation of the lower epiphysis of the tibia, and partial displacement of that process backwards with the foot. I think we are tolerably safe in saying that the pathognomonic sign of this injury is, that the internal malleolus preserves its natural relations to the foot, but not "to the leg or outer ankle; while, in the case of luxation of the lower end of the tibia forwards, the reverse occurs, the normal bearings of the inner ankle to the foot being lost, while those to the leg are preserved.
Having, in my work on Fractures, written at some length upon the subject of disjunction of the superior epiphysis of the humerus, I shall upon the present occasion allude to it very briefly. I have already mentioned the anatomical error into which some have fallen, of supposing that the tubercles of the humerus formed a portion of the shaft of the bone ; and it has been to them a matter of [SEPT. \ surprise that, in cases of separation of the epiphysis, osseous union should occur,?the head of the bone being, according to their statement, detached from all connexion with living structures. Vidal (de Cassis) has observed that the occurrence of osseous union would be easy to conceive, if the head of the bone formed one body with the tuberosities. Had M. Yidal examined in the young subject the situation of the line of the epiphysis, he would have learned the simple anatomical fact that, in the injury under consideration, the tubercles formed a portion of the superior fragment, and that the epiphysis comprised not only the head of the bone, but likewise the entire of both tubercles, with that portion of the bicipital groove which is situated between these processes; and he would not have stated, as he has done, that, in cases of separation of the epiphysis, the lower fragment was acted upon by the supra-spinatus and infra-spinatus; for he would have seen that these muscles were attached to the superior fragment.
Fracture of the humerus through the line of its superior epiphysis is an accident of frequent occurrence; but it is not difficult to recognise, for the deformity which accompanies it is of a very striking character; and its most remarkable feature is an abrupt projection situated just beneath the coracoid process, and caused by the upper end of the lower fragment or shaft of the bone, drawn inwards by the muscles constituting the folds of the axilla. There is but little displacement as regards the length of the bone; for the extremity of the inferior fragment is seldom drawn so far inwards as to enable it to clear completely the surface of the superior.
This remarkable and abrupt projection does not present the sharp irregular outline of an ordinary fracture. On the contrary, it feels rounded, and its superior surface is smooth and slightly convex. The axis of the arm is directed downwards, outwards, and backwards. By pressing the projection of the lower fragment outwards, and directing the elbow inwards, the deformity can be easily removed, but of course recurs when the parts are abandoned to the action of the muscles. In short, the separation of the superior epiphysis of the humerus is so marked an injury, that no moderately well informed surgeon will be likely to confound it with any other incidental to the shoulder. Its pathognomonic sign is the infra-coracoid projection, so well seen in the numerous casts upon the table.
The separation of the lower epiphysis of the radius is also an injury of frequent occurrence, and is interesting from its liability to be mistaken for Colles's fracture, or for fracture of both bones close to the wrist. Our systematic works are remarkable for the paucity of the information they contain respecting it. Malgaigne speaks of it as the most common of all the epiphysary disjunctions; yet he has given no description of its external signs, or of its anatomical characters. He has merely alluded to the cases mentioned by Cloquet, Roux, and Johnston. The injury resembles Colles's fracture in the loss of the power of rotation, in the existence of a palmar and a dorsal tumour, and in the increase of the antero-posterior diameter of the limb at the seat of injury (not always, however, well marked); but differs from it in the absence of that singularly distorted and twisted appeai-ance so characteristic of Colles's fracture, and which is owing to the lower fragment of the radius being drawn to the side of supination, as well as displaced backwards. The epiphysis passes directly backwards, without any tendency to supination. There is no elevation of the styloid process; so that the radial border of the forearm does not present the curved outline so frequently seen in Colles's fracture. In the last named injury, the dorsal tumour is usually more evident than the palmar, and the sulcus which limits it above passes obliquely downwards and inwards; but, when the lesion of the bone traverses the line of junction of the epiphysis with the shaft, the palmar tumour is by far the more striking of the two; and both tumours take a transverse direction, so that there is none of the appearance of obliquity which so many cases of Colles's fracture present. 
